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Agenda

 FDOT CSRA and VE Programs
* CSRA Meet VE

* Information Phase

* What is Project Risk Assessment?
* Base Inputs Review
* Risk Identification and Quantification
 Monte Carlo Analysis
* Analysis Results

* CSRA Meet VE

* Function Analysis Phase
* Creative Phase

* Timing of CSRA and VE
* Why CSRA and VE
e Lessons Learned
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FDOT CSRA & VE Programs

Cost & Schedule Risk Analysis Value Engineering Study

* >G500M - Financial Plan + CSRA e State Requirement: Any Project
Workshop (FHWA Requirement) >S25M

* >5100M — CSRA Workshop  FHWA Requirement:

e« >$20M — CSRA Self-Modeling Tool * >540M — Bridge Projects

e >550M — Roadway Projects

* Waivers may be granted by Districts for
“in-between” Projects
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FDOT CSRA & VE Programs

Cost & Schedule Risk Analysis Value Engineering Study
* Increased Awareness of Project * Increased Awareness of Project
* Improved Communication * Improved Value of Project
* Realistic Expectations of $ and * Improved Worth through increase in
Schedule Performance
. . _ * Reduce Risks with Engineering
* Increased Confidence in Project Cost Solutions
and Contingencies * Reduced Cost by Controlling Cost,

* Risk Management Shown to Schedule and Risks Exposure

* Decrease number of project problems
e Avoid unnecessary costs
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CSRA Meet VE

Monitor &
Control

Analyze Mitigate

Threat /[Opportunity Recommendgtion

Creative Evaluation

Function
Analysis Development

Presentation
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CSRA Meet VE

* Information Phase
* Project Overview
* Risk Analysis

Probability of NOT Exceeding

Total Project Cost
Pre-Response

100%

§

37.3 M, 90%

§

§

$35.9M, 70%

§§ % 8
4

§

$32.7M, 10%

$29.4 $31.4 $334 $35.4 $37.4 $39.4
Cost (M)
Total Project Cost Pre-Response (YOE $'s)

—— - Base Total Project Cost (YOE $'s)
= = = - Base Total Project Cost (Current Year §'s)

6.0%

5.0%

4.0%

3.0%

2.0%

1.0%

0.0%

Probability of Occurrence

Pre-Response Results Top Cost Risk Factors

UTL 20.01 - Utility Relocation May Not Happen On
Time (Scenario 1 "don’t move letting")

UTL 900.02 - Unknown Utility facilities are found

$0.35

| $038

during construction

CTR 40.02 - Market conditions may drive prices
higher than estimated

ROW 50.02 - ROW acquisition of Utility
Corporations property

CTR 70.01 - Critical skilled personnel pulled into
other projects

ROW 20.01 - ROW Prices escalating higher than
expected

ENV 70.02 - Falling out of PCSO compliance during
Construction

UTL 900.04 - Private Utility Relocations Cost not in
the Base Estimate (Utilities)

STG 900.03 - Additional costs for Earthwork
installation between bridges

CTR 30.01 - Procurement Staff Workload $0.05

$0.33

$0.0 $0.1 $0.1 $0.2 $0.2 $0.3

$0.3 $0.4 $0.4

Expected Cost Impact ($ millions)

HRisk Cost Impact Escalation 14 Additional Support Costs




What is Project Risk Assessment?

e How much will it cost?
Usual e How long will it take?
Questions ® Why does it cost that much?
e Why does it take that long?
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What is Project Risk Assessment?

Construction

e mm e m————— ==L Completion
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What is Project RISk Assessment?
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Base Inputs Review (Cost)

The Way We'’ve Always Done It
Outputs = f[ 5ea x $12 + 20% J =572

Qty Unit § Contin-
gency

The Risk Assessment Way
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Base Inputs Review (Schedule)
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Risk Identification and Quantification

* Describe the event properly

Impact
* How likely is it to occur MostLikely.._|..10% Lower___|10% Upper ...
* |If the event occurs, what are the potential impacts 10 | 6 | 13 |
(cost/schedule)? e ~ .

* on the low end? 80% Probability
* on the upper end? o
* most likely?

PROBABILITY DENSITY

* Is the event dependent on or correlated with
other events:

* “If this happens, then this other will
NOT happen...”

FR




Monte Carlo Simulation

| Clear Demo |

| Single Iteration |

Full Simulation |

N

100.0% -
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2 2
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Base Cost (millions $'s)

Base Cost
Low $90.00
Most Likely | $100.00
High $110.00 P
Realization 1
Base Cost
Impact
$0.00 M
Cost Risk 1 (Threat)
Likelihood 33%
Low $5.00 M
Most Likely | $7.00 M
High $15.00 M
Realization
Cost Risk 2 (Threat) I
Likelihood 75% 2
Low $1.00 M
Most Likely | $7.00 M Cost Risks
High $10.00 M Impact
Realization ) | $0.00 M
Cost Risk 3 (Opportunity)
Likelihood 50%
Low -$6.00 M
Most Likely | -$5.00 M
High -$1.00 M
Realization

Schedule R

100.0%

isks (months of delay)

g’z B
3 3 3

Freguené:y
g

20.0%

Cost Risks (millions $'s)

3 Schedule Risk 1 (Threat)
B0.0% 66% Likelihood
Zoox Schedule Risks 1.0 Mo Low
Bhoon Impact 2.0 Mo | Most Likely
= 0.0 Mo 3.0 Mo High
20.0%
Realization
Schedule Risk 2 (Threat)
Schedule Risk 75% Likelihood
Monetization 1.0 Mo Low
- $0.00 M 7.0 Mo | Most Likely
10.0 Mo High
Realization
Total Cost (millions $'s)
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Analysis Resul

[

100% -

0% -

80% -

70% -

60% -

50% -

40% -

Probability of Not Exceeding

30% -

20% -

10% -

0% -
5880

$906.5

$980

$1,080

$1,167.5

$1,180

$1,246.1

= - =Project Overall - Escalated Base Cost

= = Project Overall - Base Cost

Project Overall - Pre-Mitigated Cost

$1,280 $1,380
Cost, Millions of Dollars

$1,480 $1,580 51,680 $1,780

Pre-Response Results Top Cost Risk Factors

UTL 20.01 - Utility Relocation May Not Happen On
Time (Scenario 1 "don't move letting")

UTL 900.02 - Unknown Utility facilities are found
during construction

CTR 40.02 - Market conditions may drive prices
higher than estimated

ROW 50.02 - ROW acquisition of Utility
Corporations property

CTR 70.01 - Critical skilled personnel pulled into
other projects

ROW 20.01 - ROW Prices escalating higher than
expected

ENV 70.02 - Falling out of PCSO compliance during
Construction

UTL 900.04 - Private Utility Relocations Cost not in
the Base Estimate (Utilities)

STG 900.03 - Additional costs for Earthwork
installation between bridges

CTR 30.01 - Procurement Staff Workload

| $0.35

| $0.34

$0.33

$0.05

$0.0

t T T t f f T |

$0.1 $0.1 $0.2 $0.2 $0.3 $0.3 $0.4 $0.4
Expected Cost Impact ($ millions)

i Escalation

H Risk Cost Impact L1 Additional Support Costs
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CSRA Meet VE

* Function Analysis Phase
* Basic Functions
e Secondary Functions

e All-the-time Functions
* Mitigate Risks

Mitigate

Risks

SR 655 Grade Separation Over CSX Railroa

€—WHY?:
—How?—)p : Project Objectives One-Time Functions All-the-Xjme Functions |
| Improve Meet Minimize Sequence Control Accommodate |
| Safety Standards Maintenance Construction Traffic Workers |
| Protect Maintain Minimize Deploy Maintain Protect I
| Environment Access Right-of Way Resources Utilities Workers |
= |
Higher-Order | Basic Secondary '2?:7 |  Lower-Order
Function | Function Functions > i f Function
Uncertainty | |
: |
| |
|
| Control Inform Trest |
| Traffic Travellers |
WHEN? | |
| Control Remove |
| Access Runoff |
| I |
| Convey |
Improve | || Increase Add Runoff
Safety | Capacity Lanes |
Reduce Deliver | Introd
| Conflicts Project I Traffic
Relieve | L | |
Congestion | Traffic ek |
| Make |
Space |
: I |
| Raise Retain |
LEGEND | = Profile Embankment |
pan
Critical | (CSX) ROW :
Function
I Support
L L | Accommodate Loads |
“Function” | Bikes/ |
Unwanted | Pedestrians |
Function |
-l Suhi Q, &'
" ¢l '
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CSRA Meet VE

* Creative Phase
* Risk Response Strategies
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Existing Columr

Eccentric Load Structure

|

remporary Structure

Create Space

Y —

4 Existing Piles

To Seaport & Airport
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Understanding Results

100% - ,
(. -y
1 9 I~
90% | 8 8
FHWA L .3
Requirement 80% - | Effective Risk Reserve ' |
SN S | : | $1,306.9 $1,451.1
@ | .
S 60% - 1
(17
8 |
=2 |
50% -
ks 0 |
R
5 40% -
1+
.g |
& 30% - | - =Project Overall - Escalated Base Cost
|
20% - : — — Project Overall - Base Cost
' . Project Overall - Pre-Mitigated Cost
10% | | $1,129.4 $1,246.1
: : == Project Overall - Post-Mitigated Cost
0% -
$880 5980 $1,080 $1,180 $1,280 $1,380 51,480 51,580 $1,680 $1,780
Cost, Millions of Dollars
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Timing of a CSRA & VE

Major Projects Deliverable Timeline //&

for FHWA
Design-Bid-Build (DBB) Projects ey .

NEPA decision signed
(CE, FONSI, ROD)

Final Design Construction Close Out

DBB
Procurement
Process

COSt Estimate I Additional CERs may be required to support FP

REVIEWS (CER) Complete CER workshop for annual updates if significant project changes occur.
Preferred Altemative at least
90 days prior to approval
of NEPA decision.

Value Engineering
Study FDOF

TRAN SPORTATION
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Why CSRA & VE Together?

* Increased Efficiencies in the Information Phase
* Facilitates Delivery of CSRA Results to VE Team

* Approximately Right vs. Precisely Wrong

* Increased Project Awareness and Accountability

e Consistent, Predictable, Repeatable, Through Innovation
* Process driven — Two proven processes working together

* Proactive Plan to Manage Risks

* Set of VE Recommendations Mitigating Risks

* Informed Decision Making

* Appropriate Allocation of Risks and Contingencies
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Things to Consider When CSRA & VE Together

* One Team, One Goal, One Combined Process
* Allow a week between Information and Other Phases
* Avoid Cramming CSRA & VE in one week

* Coordinate with FHWA for approval of CSRA portion to count as FHWA
Cost Estimate Review process (FHWA must approve Consultant as
qualified provider)

* Build a Risk Management Plan as part of the VE Implementation Phase
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